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DETAILED ACTION 

1 . This action is in response to the Request for Continued Examination (RCE) filed 
13 January 2006. 

2. Claims 1-48 remain pending. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U:S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 ofthis title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject. matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

4. Claims 1 , 2, 4, 7, 16, 18, 20, 25, 27, 32, 33, 35, 38, and 47 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Fuller (U.S. 2003/0055972) in view of 
Zavalkovsky (U.S. 6,822,940B1). 

a. With respect to claim 1, Fuller discloses a method for managing multiple 
resources in a system including at least one host (par. 30, lines 1-4), network (par. 28, 

lines 4-12), and a storage space comprised of at least one storage system that each 

i 

host is capable of accessing over the network (par. 27, line 5), comprising: 

after an initial resource configuration has been established and continually during 
the operation of the system, measuring and monitoring a plurality of service level 
parameter values indicating a state of the resources in the system (par. 36, lines 7-10); 
and 



i 
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determining whether the measured service level parameter values satisfy 
predetermined service level thresholds (par. 37, lines 7-11). 

Fuller does not explicitly teach: determining a corrective modification of one at 
least one resource deployment or configuration based on the measured service level 
parameter values when the value for the service level parameter for the resource does 
not satisfy the predetermined service level thresholds in order to satisfy the 

predetermined service level thresholds. However, Zavalkovsky discloses: "As shown at 

j 

block 514, one or more flows! associated with the particular service level are reassigned 
to a new service level," (lines 35-37 of column 13). It would have been obvious to one 
of ordinary skill in the art at the time of the applicant's invention to determine a 

t 

t 

! 

corrective modification of one at least one resource deployment or configuration based 

i 

on the measured service level parameter values when the value for the service level 
parameter for the resource does not satisfy the predetermined service level thresholds 
in order to satisfy the predetermined service level thresholds. "Conversely, if the 

dropped packet threshold has been exceeded, then an interface is overloaded and one 

j 

or more flows are reassigned to different service levels to relieve the overload 

i 

condition," (lines 35-37 of column 1 3 in Zavalkovsky). It is for this reason that one of 
ordinary skill in the art at the time of the applicant's invention would have been 
motivated to determine a corrective modification of one at least one resource 

deployment or configuration based on the measured service level parameter values 

I 

when the value for the service level parameter for the resource does not satisfy the 



i 
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i 

i 

predetermined service level thresholds in order to satisfy the predetermined service 

level thresholds in the system as taught by Fuller. 

! 

b. With respect tojclaim 2, Fuller discloses that the monitored service level 

parameter comprises one of a performance parameter and an availability level of at 

j 

least one system resource (par. 34, lines 1-2). 

i 

c. With respect to 'claim 4, Fuller discloses that the modification of resource 

deployment comprises at least one of adding additional instances of the resource and 

i 

modifying a configuration of the resource (par. 61 , lines 9-14). 

d. With respect to -claim 7, Fuller discloses writing to a log information 
indicating whether the service level parameter values satisfy the predetermined service 

! • 
r 

thresholds (par. 37, line 13). : 

e. With respect tojclaim 16, Fuller discloses invoking an operation to 
implement the determined additional resource allocation (par. 36, lines 21-23). 

f. With respect tojclaim 1 8, Fuller discloses a system for managing multiple 

I 

resources in a system including at least one host (par. 30, lines 1-4), network (par. 28, 
lines 4-12), and a storage space comprised of at least one storage system that each 
host is capable of accessing bver the network (par. 27, line 5), comprising: 

means for measuring and monitoring a plurality of service level parameters 
indicating a state of the resources in the system (par. 36, lines 7-10); 

means for determining values for the service level parameters (par. 37, lines 5- 

7 > ; - ! 

i 
i 

i 
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i 

means for determining whether the service level parameter values satisfy 

predetermined service level thresholds (par. 37, lines 7-1 1 ); 

j 

means for indicating whether the service level parameter values satisfy the 

predetermined service thresholds (par. 37, lines 13-22); and 

> 
i 

means for determining a modification of at least one resource deployment or . 
configuration if the value for the service level parameter for the resource does not 

! 

satisfy the predetermined service level thresholds (par. 36, lines 18-23). 

g. With respect tojclaim 20, Fuller discloses that the modification of resource 
deployment comprises at least one of adding additional instances of the resource and 

modifying a configuration of the resource (par. 61, lines 9-14). 

i 

h. With respect to ! claim 25, Fuller discloses a system for managing multiple 
resources in a system including at least one host (par. 30, lines 1-4), network (par. 28, 
lines 4-12), and a storage space comprised of at least one storage system that each 

host is capable of accessing over the network (par. 27, line 5), comprising: 

i 

a processing unit (par; 27, line 20); 

i 

a computer readable medium accessible to the processing unit (par. 27, line 21); 

program code embedded in the computer readable medium executed by the 

i 

processing unit to perform: 

(i) measuring and monitoring a plurality of service level parameters 
indicating a state of the resources in the system (par. 36, lines 7-10); 

(ii) determining values for the service level parameters (par. 37, lines 5-7); 
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(iii) determining whether the service level parameter values satisfy 
predetermined service level thresholds (par. 37, lines 7-1 1 ); 

(iv) indicating whether the service level parameter values satisfy the 

predetermined service thresholds (par 37, lines 13-22); and 

i 

(v) determining |a modification of at least one resource deployment or 
configuration if the value for the service level parameter for the resource does not 
satisfy the predetermined service level thresholds (par. 36, lines 18-23). 

i. With respect to|claim 27, Fuller discloses that the program code for 
determining the modification of the resource deployment comprises at least one of 
adding additional instances of the resource and modifying a configuration of the 
resource (par. 61 , lines 9-1 4) ! . 

j. With respect tolclaim 32, Fuller discloses an article of manufacture 
including code for managing multiple resources in a system including at least one host 
(par. 30, lines 1-4), network (par. 28, lines 4-12), and a storage space comprised of at 
least one storage system that each host is capable of accessing over the network (par. 
27, line 5), wherein the code is capable of causing operations comprising: 

! 

measuring and monitoring a plurality of service level parameters indicating a 
state of the resources in the system (par. 36, lines 7-10); 

determining values for the service level parameters (par. 37, lines 5-7); 

determining whether the service level parameter values satisfy predetermined 

i 

service level thresholds (par. 37, lines 7-1 1 ); 



i 
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t 

i 

indicating whether thelservice level parameter values satisfy the predetermined 

service thresholds (par. 37, lines 13-22); and 

i 

determining a modification of one at least one resource deployment or 
configuration if the value for the service level parameter for the resource does not 
satisfy the predetermined service level thresholds (par. 36, lines 18-23). 

k. With respect to claim 33, Fuller discloses that the monitored service level 

i : 

parameter comprises one of a performance parameter and an availability level of at 

i 

least one system resource (par. 34, lines 1-2). 

L With respect toiclaim 35, Fuller discloses that modification of resource 
deployment comprises at least one of adding additional instances of the resource and 
modifying a configuration of the resource (par. 61 , lines 9-14). 

i 

m. With respect to-daim 38, Fuller discloses writing to a log information 
indicating whether the service level parameter values satisfy the predetermined service 
thresholds (par. 37, line 1 3). ; 

n. With respect tojdaim 47, Fuller disclose invoking an operation, to 

implement the determined additional resource allocation (par. 36, lines 21-23). 

• i 
"t 

5. Claims 3, 19, 26, and 34 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fuller and Zavalkovsky as applied to claims 2, 18, 25, and 33 above, 
in view of Mabuchi (U.S. 2002/0069377), Kamada (U.S. 6,381,637), and Ellis (U.S. 
5,504,858). 
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Fuller does not expressly disclose that the service level performance parameters 
that are monitored are members of a set of performance parameters comprising: a 
downtime during which the at least one application is unable to access the storage 

t 

space; a number of times th$ at least one application host was unable to access the 
storage space; a throughput in terms of bytes per second transferred between the at 

■ 

least one host and the storage; and an I/O transaction rate. 

Mabuchi teaches that it is known to monitor the amount of time that a storage 
device is defective (par. 14, lines 5-6). Kamada teaches that it is known to monitor the 
number of times a storage space is not able to be accessed (col. 15, lines 61-62). Ellis 
teaches that it is known to monitor request rate and data rate (col. 1 , lines 37-40). 

Fuller, Mabuchi, Kamada, and Ellis are all analogous art because they are all 
from the same field of endeavor of networking systems. 

At the time of invention, it would have been obvious to use downtime during 
which the at least one application is unable to access the storage space, the number of 

i 

times the at least one application host was unable to access the storage space, 
throughput in terms of bytes per second transferred between the at least one host and 

the storage, and I/O transaction rate as SLA attributes in Fuller's invention because they 

i 

are elements of system performance (Fuller par. 36, lines 13-14). 

Therefore it would have been obvious to combine Fuller with Mabuchi, Kamada, 

I 

and Ellis for the benefit of monitoring system performance to obtain the inventions as 
specified in claims 3, 19, 26, and 34. 
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f 

6. Claims 5, 6, 21, 28, 36, and 37 are rejected under 35 U.S.C. 103(a) as being 

i 

unpatentable over Fuller andjZavalkovsky in view of Ellis. 

a. With respect to claims 5, 21, 28, and 36, Fuller discloses generating a 
message indicating that the service level parameters do not satisfy the service level 
attributes (par. 37, lines 17-22). 

Fuller does not expressly disclose that a time period is associated with one of the 
monitored service parameters and determining a time during which the value of the 

i 
j 

service level parameter associated with the time period does not satisfy the 

i 

predetermined service level threshold. 

Ellis teaches that it is known to monitor the data rate in a read/write operation 
and that data rate is the amount of user data that can be transferred per second by the 
I/O subsystem (col. 1 , lines 38-40). 

Fuller and Ellis are both analogous art because they are both from the same field 

r • • 

of endeavor of storage systems. 

i 

At the time of invention it would have been obvious to use Ellis' data rate as one 
of Fuller's service level attributes because data rate is an element of system 

s 

performance (Fuller par. 36, lines 13-14). 

j 

Therefore it would have been obvious to combine Fuller with Ellis for the benefit 
of monitoring system performance to obtain the inventions as specified in claims 5, 21, 
28, and 36. 
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b. With respect to^claims 6 and 37, Fuller further discloses that a customer 
contracts with a service provider to provide the system at agreed upon service level 

i 

parameters (par. 36, lines 10-13), further comprising: 

transmitting a service message to the service provider after determining that the 
value of the service level parameter does not satisfy the predetermined service level 
(par. 37, lines 11-13); and 

transmitting the message indicating failure of the value of the service level 
parameter for the time period to both the customer (par. 37, lines 17-22) and the service 
provider (par. 37, lines 1 1 -1 3). 

7. Claims 8, 10, 12, 17, 22, 23, 29, 30, 39, 41, 43, and 48 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Fuller and Zavalkovsky in view of Golasky 

• i . 

(U.S. 2003/0074599). 

a. With respect to'claims 8, 22, 29, and 39, Fuller discloses analyzing 
operating characteristics to determine whether specified thresholds are met (par. 37, 

i 
I 

lines 7-11), however Fuller does not expressly disclose determining the resource that 

contributes to the failure of satisfying the threshold, determining whether any additional 

j 

instances of the determined at least one resource that contributes to the failure of the 
service level parameter is available; and allocating at least one additional instance of 
the determined at least one resource to the system. 
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Golasky teaches to determine that a resource has failed (par. 25, lines 1-3) and 

j 

t 

that it is possible to locate a replacement resource (par. 25, lines 3-4) and to utilize that 
resource (par. 25, lines 4-5). 

Fuller and Golasky are analogous art because they are both from the same field 
of endeavor of data storage systems. 

At the time of invention it would have been obvious to one of ordinary skill in the 

i 

art to modify Fuller to allow it to determine that a resource failure has caused the failure 
of a SLA requirement and to locate an additional resource and replace the failed 
resource with the located resource. The motivation for doing so would have been to 
enable Fuller's invention to be able to meet the customer SLA requirements in the event 
of a failure (Fuller par. 36, lines 20-21). 

Therefore it would have been obvious to combine Fuller with Golasky for the 
benefit of meeting SLA requirements in the event of a failure to obtain the inventions as 
specified in claims 8, 22, 29, Wid 39. 

* 

b. With respect tojclaims 10, 23, 30, and 41 , Fuller further discloses: 
means for determining characteristics of access to the resources by applications 

operating at the service level; and 

I 

means for indicating that the service level is not sufficient due to a change in the 

access characteristics (par. 37, lines 17-22). 

i 

c. With respect to claims 12 and 43, Fuller further discloses that the 

predetermined access characteristics are specified in a service level agreement that 

i 
i 

indicates the thresholds for the service level parameter values (par. 36, lines 10-15). 
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d. With respect to claims 17 and 48, Fuller discloses that customers can 
specify that they want data storage redundancy through a backup system (par. 47, line 

i . 

3 - par. 48, line 2). Fuller also teaches indicating whether the component failure causes 
the resource deployment to fall below the predetermined redundancy threshold (par. 37, 
lines 17-22). 

Fuller does not expressly disclose detecting a failure of one component and 
determining whether the component failure causes the resource deployment to fall 
below the predetermined redundancy of resources. 

Golasky teaches to determine that a resource has failed (par. 25, lines 1-3). 

At the time of invention it would have been obvious to one of ordinary skill in the 
art to modify Fuller to allow it to determine that a backup resource has failed so that the 
customer can be notified that' the backup cannot occur. If Fuller's backup resource can 
be monitored for failure and a failure is detected, as taught by Golasky, it is obvious that 
Fuller's customer's request for redundancy cannot be fulfilled as specified. 

Therefore it would haye been obvious to one of ordinary skill in the art to 
combine Fuller and Golasky for the benefit of indicating that a backup cannot occur to 

obtain the inventions as specified in claims 17 and 48. 

i 

8. Claims 9 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fuller and Zavalkovsky in view of Golasky as applied to claims 8 and 39 above, and 

! 

further in view of Ellis. 
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Fuller and Golasky do;not expressly disclose that analyzing the resource 
deployment comprises performing a bottleneck analysis. 

Ellis teaches that accessing a storage device can cause a bottleneck (col. 1, 
lines 59-61). 

Fuller, Golasky, and Ellis are analogous art because they are all from the same 
field of endeavor of storage systems. 

At the time of invention it would have been obvious to one of ordinary skill in the 

art to modify Fuller and Golasky to include a bottleneck analysis in the process of 

i 

determining a failure. The motivation for doing so would have been to find disk failures 
that are the result of bottleneck conditions. 

Therefore it would have been obvious to combine Ellis with Fuller and Golasky 
for the benefit of identifying bottleneck conditions to obtain the inventions as specified in 
claims 9 and 40. 

i 

9. Claims 1 1 and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fuller and Zavalkovsky in view of Golasky as applied to claims 10 and 41 above, 
and further in view of Ellis, Napolitano (U.S. 6,301 ,605), and Yamamoto (U.S. 
5,956,750). 

Fuller and Golasky do' not expressly disclose that the access characteristics 
include read/write ratio, inputtautput (I/O) size, and percentage of access being either 

» 
j 

sequential or random. 
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Ellis discloses that it is known that read/write ratio can be measured (col. 1 , lines 
40-41 ). Napolitano discloses that file size can be monitored in I/O transactions (col. 1,1 , 
lines 58-59). Yamamoto discloses that the ratio between sequential accesses and 

i 

random accesses to a disk device can be measured (col. 5, lines 58-61). 

Fuller, Golasky, Ellis, Napolitano, and Yamamoto are all analogous art because 
they are all from the- same field of endeavor of storage systems. 

At the time of invention, it would have been obvious to use read/write ratio, 
input/output size, and percentage of access being either sequential or random as SLA 
attributes in Fuller's invention because they are elements of system performance (Fuller 
par. 36, lines 13-14). 

Therefore it would have been obvious to combine Fuller and Golasky with Ellis, 

i 
i 

Napolitano, and Yamamoto for the benefit of monitoring system performance to obtain 

the inventions as specified in J claims 1 1 and 42. 

I 

10. Claims 13, 24, 31, and 44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fuller and Zavalkovsky in view of Toyouchi (U.S. 6,006,251). 

Fuller does not expressly disclose that requests from applications using a higher 
priority service receive higher priority than requests from applications operating at a 
lower priority service, and that determining the modification of the at least one resource 
deployment further comprises increasing the priority associated with the service level 
whose service level parameter values fail to satisfy the predetermined service level 
thresholds. 
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Toyouchi teaches that requests can be divided into priority groups wherein one 
group receives higher priority than another. Toyouchi also teaches that requests can 
change priority due to a relationship with a parameter (col. 1 1 , lines 25-45). 

Fuller and Toyouchi are analogous art because they are both from the same field 
of endeavor of networked systems. 

At the time of invention it would have been obvious to allow Fuller's invention to 
accommodate storage accesses of different priority levels and that the storage 
accesses could change priority levels if a level of system performance specified in the 
SLA was not being reached. 'The motivation for doing so would have been to ensure 
that the SLA requirements are met. 

Therefore it would have been obvious to combine Fuller with Toyouchi for the 
benefit of meeting SLA requirements to obtain the invention as specified in claims 13, 
24, 31, and 44. 

1 1 . Claims 14 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable 

t 

i 

over Fuller and Zavalkovsky in view of Toyouchi as applied to claims 13 and 44 above, 

and further in view of Golasky. 

i 

Fuller discloses analyzing operating characteristics to determine whether 
specified thresholds are met (par. 37, lines 7-11), however Fuller and Toyouchi do not 
expressly disclose analyzing the resource deployment to determine at least one 
resource that contributes to the failure of the service level parameter values to satisfy 

i 

the thresholds; determining whether any additional instances of the determined at least 
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one resource that contributes to the failure of the service level parameter is available; 
and allocating at least one additional instance of the determined at least one resource to 
the system. 

Golasky teaches to determine that a resource has failed. (par. 25, lines 1-3) and 
that it is possible to locate a replacement resource (par. 25, lines 3-4) and to utilize that 
resource (par. 25, lines 4-5). : 

Fuller, Toyouchi and Golasky are analogous art because they are all from the 

i 

same field of endeavor of networking systems. 

At the time of invention it would have been obvious to one of ordinary skill in the 
art to modify Fuller to allow it to determine that a resource failure has caused the failure 

of a SLA requirement and to locate an additional resource and replace the failed 

i 

resource with the located resource. The motivation for doing so would have been to 
enable Fuller's invention to be able to meet the customer SLA requirements in the event 
of a failure (Fuller par. 36, lines 20-21 ). 

Therefore it would have been obvious to combine Fuller and Toyouchi with 
Golasky for the benefit of meeting SLA requirements in the event of a failure to obtain 
the inventions as specified in: claims 14 and 45. 

12. Claims 15 and 46 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Fuller and Zavalkovsky in view of Yoshimoto (U.S. 2001/0044907). 

i 

Fuller discloses determining at least one of host adaptor, network, and storage 

j 

resources to add to the configuration (par. 61, line 13). 

i 



i 



Application/Control Number: 10/051,991 Page 17 

Art Unit: 2142 

Fuller does not expressly disclose that one service level parameter value 
indicates a time throughput of input/output operations between the at least one host and 
the storage space has been below a throughput threshold. 

Yoshimoto teaches to monitor input/output operations of a disk device to 
determine a time during which the throughput is at a threshold of zero (par. 6, lines 9- 
11). 

Fuller and Yoshimoto are analogous art because they are both from the same 
field of endeavor of storage systems. 

At the time of invention it would have been obvious to one of ordinary skill in the 
art to allow Fuller's invention to monitor the time that the throughput in or out of a 
storage device is at a threshold of zero, as taught by Yoshimoto, in order to enable 
Fuller's invention to power down a storage device in order to save energy when it is not 
in use for a period of time (par. 4, lines 12-17). . 

Therefore it would have been obvious to combine Fuller with Yoshimoto for the benefit 
of energy savings to obtain i\)e inventions as specified in claims 15 and 46. 

Response to Arguments 

13. Applicant's arguments filed 13 January 2006 have been fully considered but they 
are not persuasive. 
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14. (A) Regarding claim 1 , the applicant argues that Fuller does not teach 
"suggesting a modification of the network when the terms of the SLA are not being met." 
This argument is moot in view of new grounds of rejection. 

15. (B) Regarding claim 8, the applicant contends that Golasky does not teach 
"determining whether any additional instance of the determined at least one resource 

that contributes to the failure of the service level parameter is available." The examiner 

i 

respectfully disagrees. 

As to point (B), the applicant argues that Golasky does not disclose this step 
since Golasky is a backup system and a backup copy is always available. The 
examiner points to lines 1 -1 1 1 of paragraph [0025] in Golasky which reads: "During 
normal operation of system 10, the agent in SAN appliance 12 monitors network 26. If 
the agent detects a failure at storage device 14 in logical unit 16, the agent locates a 
spare logical unit and configures the spare logical unit for use by host 20. In one 
embodiment, the agent may determine that logical unit 18 has not been assigned 
to any host and may be used as the spare logical unit. The agent maps logical unit 
18 to server 22 and/or directly access storage device 24 to obtain the backup data 
associated with logical unit 16 and transfers the backup data from storage device 24 to 
logical unit 18." This teaches the limitation because it must determine if the spare 
logical unit has not been assigned to any host and may be used as the spare logical 
unit. This clearly teaches determining whether any additional instance of the 
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determined at least one resource that contributes to the failure of the service level 

t 

parameter is available, making the previous rejection proper. 

i 
i 

16. (C) All remaining arguments are directed towards subject matter already 
addressed in points (A) and (B). 

Conclusion 

17. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Shaffer (U.S. 5,673,253) discloses dynamic allocation of resources and 
reassigning resources when necessary. 

Chin (U.S. 6,690,938 B1) discloses reassigning resources when a threshold is 
not met. j 

Hayball et al. (U.S. 6,959,335 B1) discloses service level agreements and quality 
of service provisioning. j 

Natarajan et al. (U.S. 6,973,034 B1) discloses collecting operating information 
and controlling network behavior in an adaptive data network and service level 
agreements, 

Harasawa (U.S. 7,007,082 B2) discloses third party monitoring of service level 
agreements. 

Lu et al. (U.S. 2003/0069974 A1) discloses load balancing web servers and 

i 
I 

virtual web servers. 
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1 8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Meucci at (571) 272-3892. The examiner can 
normally be reached on Monday-Friday from 9:00 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Caldwell, can be reached at (571) 272-3868. The fax phone 
number for this Group is 571-273-8300. 

Communications via Internet e-mail regarding this application, other than those 

i 

under 35 U.S.C. 132 or which otherwise require a signature, may be used by the 
applicant and should be addressed to [michael.meucci@uspto.gov]. 

All Internet e-mail communications will be made of record in the application file. 
PTO employees do not engage in Internet communications where there exists a 
possibility that sensitive information could be identified or exchanged unless the record 
includes a properly signed express waiver of the confidentiality requirements of 35 
U.S.C. 122. This is more clearly set forth in the Interim Internet Usage Policy published 
in the Official Gazette of the Patent and Trademark on February 25, 1997 at 1195 OG 
89. 

• Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
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have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



